Refolding pathway and association intermediates of glutamate dehydrogenase from the hyperthermophile Pyrococcus furiosus.
The denaturation and renaturation processes of the hexameric glutamate dehydrogenase from the hyperthermophilic archaeon Pyrococcus furiosus have been investigated using guanidinium chloride as denaturant. The enzyme is highly stable and the transition midpoint for guanidinium chloride denaturation is 6.1 M. The recovery of enzyme structure occurs after dilution of the denaturant at 20 degrees C through the formation of structured monomers. Concentration of the structured monomers leads to the formation of higher association states with a tertiary structure different from that of the native enzyme. Activity is observed only in the presence of the hexamers, although a heating step at 70 degrees C is required to fully reactivate the hexamer formed at 20 degrees C. The refolding process and the intermediate(s) were studied by activity assay, spectroscopic methods, size-exclusion chromatography, and ultracentrifugation analysis.